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Work  accomplished  during  the  previous  Quarter  included  pre- 
parations for  the  Pilot  Run,  and  continuing  testing  of  additional 
First  Article  filters.  Data  taken  from  these  tests  were  coordin- 
ated with  the  test  data  from  previous  filters  and  specific  pro- 
blem areas  examined  in  detail.  One  filter,  number  29  exhibited 
an  unusually  high  spectral  transmission,  as  well  as  a difference 
between  the  lightest  and  darkest  areas  which  reached  the  maximum 
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20.  ABSTRACT  (CONT’D) 

allowed  by  the  specifications.  This  was  traced  to  an  accidental 
failure  of  the  motor  which  rotates  the  glass  cylinders  in  the 
vacuum  chamber  during  the  deposition  of  the  interference  coatings. 
Examination  of  the  motors  on  other  vacuum  chambers  revealed  no 
systematic  cause,  and  no  remedial  action  was  taken,  except  that 
the  motor  reducing-gear  box  inspection  and  lubrication  (as  need- 
ed) were  added  to  the  maintenance  procedure  for  the  equipment 
assigned  to  this  program. 

Scheduling  of  the  tests  required  and  described  in  the 
Critical  Item  Specification  will  become  a problem  in  a Production 
Run,  such  as  the  Pilot  Run  of  this  Contract.  Informal  studies  of 
these  problem  areas  were  begun  in  the  Quarter,  and  a letter  of 
proposal  was  prepared  for  submission  to  the  Contracting  Officer, 
to  design  and  make  some  rapid-action  test  equipment  which  could 
be  used  successfully  in  a production  run  of  filters. 

It  was  planned  to  perform  the  Pilot  Run  of  filter  manu- 
facture in  the  next  Quarter,  under  the  observation  of  cognizant 
Government  personnel.  Preparations  are  planned  for  beginning 
the  General  Report  at  the  end  of  the  next  quarter. 
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PURPOSE  OF  WORK  ACCOMPLISHED  DURING  THIS  PERIOD: 

The  work  done  in  the  previous  quarter  period  for  this  con- 
tract was  concentrated  on  preparations  for  the  Pilot  Run  Pro- 
duction Article  filters.  Particular  attention  was  paid  to  items 
which  may,  in  a major  production  run,  be  causes  for  delay  or 
interruption.  Among  the  manufacturing  and  test  procedures  re- 
ceiving close  scrutiny  were:  (a)  freshness  of  the  sealant  materials; 

(b)  end  treatment  of  the  glass  cylinders  before  tinting;  (c) 

Angular  Visual  Security  test;  (d)  spectral  transmission  and  Figure 
of  Merit;  and,  finally,  (e)  Radiation  Reliability  (life)  tests. 

In  each  case.  Previous  experiences  during  the  course  of  the  work 
in  this  contract,  or  problems  encountered  during  the  First  Article 
phase,  emphasized  the  need  for  close  examination.  Results  of 
these  detailed  examinations  and  studies  will  be  part  of  the  General 
Report  to  be  submitted  at  the  conclusion  of  this  contract. 

Preparations  for  the  Pilot  Run  of  filter  production  included 
release  of  glass  cylinders  for  tinting,  purchase  and  receipt  of 
critical  materials  required  for  the  fabrication  of  the  vacuum- 
deposited  interference  coating,  end  sealing  of  assembled  glass 
cylinders,  and  mechanical  parts  for  the  filter  assembly.  Vacuum 
chambers  were  cleaned  in  accordance  with  the  planned  schedule, 
and  work  stations  were  also  cleaned  in  due  course. 

Government  approval  to  proceed  with  the  Pilot  Run  was  received 
at  the  very  end  of  the  Period. 

WORK  ACCOMPLISHED  DURING  THIS  QUARTER: 

The  last  of  the  series  of  filters  made  during  the  First 
Article  production  phase  were  submitted  to  tests  according  to 
Table  I of  the  Critical  Item  Specification  C2a  2204010306,  dated 
27  July  1973,  and  to  spectral  transmission  tests.  The  results 
of  these  tests  are  given  in  the  Appendix  to  this  report.  The 
Calculated  Figure  of  Merit  for  filter  No.  29  is  unusually  high. 

This  was  traced  to  a slightly  high  transmission  in  the  795-830 
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nanometer  spectral  region.  Examination  of  the  coating  run  sheets 
did  not  reveal  any  unusual  occurance.  The  change  was  traced  to 
the  electric  motor  which,  through  built  in  gearing,  slowly  rotates 
the  glass  cylinders  during  the  actual  vacuum  coating  procedure. 

This  motor  was  found  to  be  without  lubrication  and  the  internal 
gears  were  worn.  As  a result,  the  inner  and  outer  glass  cylinders 
of  filter  No.  29,  coated  in  succession  in  the  vacuum  chamber, 
were  not  rotated  at  uniform  speeds.  This  resulted  in  the 
lightest  and  darkest  areas  of  the  coatings  to  go  to  the  tolerance 
limits.  The  Figure  of  Merit  was  calculated  from  the  spectral 
transmission  measurement  of  the  lightest  areas.  As  a result 
of  this  incident,  the  glass  rotating  motors  at  each  vacuum  station 
were  re  examined  closely  for  internal  lubrication  loss.  The  motor 
which  had  failed  to  operate  properly  was  found  to  have  a crack  in 
the  gear- train  housing  seal,  and  the  gear  lubrication  leaked  out, 
but  at  a rate  too  slow  to  be  noticed  by  the  operators  during  the 
normal  maintenance  cycles.  Because  of  its  critical  position  in 
the  chain  of  action  which  comprises  the  vacuum  coating  procedure, 
inspection  and,  if  needed,  lubrication  of  this  motor  was  added  to 
the  check  list  for  routine  maintenance  of  the  vacuum  coating  sta- 
tions, The  1/75  HP  hysteresis  synchronous  motor  is  entirely 
powerful  enough  to  drive  the  glass  cylinder  in  its  holder,  through 
the  vacuum  joint.  It  is  believed  that  the  failure  is  a random 
occurance,  and  need  not  cause  any  difficulty  in  a production  run, 
when  appropriate  maintenance  measures  are  taken. 

TEST  SCHEDULING  PROBLEMS; 

During  the  testing  of  the  First  Article  Filters,  accomplished 
during  the  previous  Quarter,  it  became  obvious  that,  for  a pro- 
duction rate  of  10  filters  per  day,  the  methods  described  in  the 
Critical  Item  Specification  may  not  be  satisfactory.  In  particular 
the  following  problems  arose: 

1.  The  spectral  transmission  measurement  and  calculation  of 
the  Figure  of  Merit  requires  the  full  operation  of  at 
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least  two  spectrophotometers,  and,  more  likely,  three 
units. 

2.  The  measurement  of  Angular  Visual  Security  requires  the 
use  of  at  least  one  operational  searchlight  and  the  use 
of  a satisfactory  outdoor  test  range.  This  is  further 
complicated  by  the  vagaries  of  the  weather,  and  dis- 
turbing illumination  of  the  full  moon,  making  many  av- 
ailable nights  unuseable. 

3.  The  test  of  Radiation  Reliability,  or  life,  requires  the 
use  of  as  many  as  three  useable  searchlights  to  maintain 
scheduling. 

4.  Few  spectrophotometers  are  capable  of  measuring  trans- 
mittance below  .001  percent  in  the  visible  range,  rapidly. 
At  present,  double  monochromators  backed  by  additional 
blocking  filters,  and  operated  on  a point  by  point  basis 
can  reach  this  level  with  consistency.  This  also  slows 
down  the  filter  testing  schedules. 

These  difficulties  may,  in  part,  be  alleviated  by  the  careful  selec 
tion  of  representative  samples  from  the  Pilot  Run  lot.  However, 
the  Critical  Item  Specification  indicates  that  all  filters  must 
be  examined  for  spectral  transmission,  and  the  accompanying  cal- 
culated Figure  of  Merit  as  well  as  the  Angular  Visual  Security. 
Thus,  some  consideration  has  been  given  to  alternate  methods  of 
testing. 

Alternate  methods  of  testing  should  be  capable  of  detecting 
filter  characteristics  which  are  not  within  specification.  Beyond 
this  basic  requirement,  there  are  many  avenues  of  approach  to  the 
design  of  test  methods  for  these  filters.  In  any  case,  the  methods 
should  have  certain  preferable  features:  rapid  reading,  convenient 

to  use  by  relatively  untrained  personnel,  small  enough  to  be 
transportable  to  U.S.  Army  Depots  for  use  in  repair  and  maintenance 
and  capable  of  being  calibrated  by  and  with  filters  which  have 
been  checked  by  the  more  elaborate  methods  described  in  the 
Critical  Item  Specification  C2a22040l0306.  Among  the  possible 
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approaches  are  methods  which  integrate  over  the  entire  spectral 
range  specified.  For  example,  the  Figure  of  Merit  might  be 
determined  directly  by  sensing  of  the  transmitted  flux  from  a 
calibrated  1 KW  arc  lamp  through  the  filter  with  a photocell 
and  a combination  of  filters  to  simulate  the  specified  response 
in  the  red  and  near  infrared.  This  integrated— spectrum  detection 
method  can  be  extended  to  include  Angular  Visual  Security  by  de- 
tecting the  visible  radiation  with  a photocell  and  filters  which 
simulate  accurately  the  scotopic  visual  response  function. 

The  Metavac  engineering  staff  has  already  begun  an  informal  pro- 
gram of  study  to  determine  the  feasibility  of  the  integrated- 
spectrum  detection  approach  to  rapid  factory  level  testing  of 
assembled  filters.  The  Radiation  Reliability  test  (life)  requires 
exposure  of  filters  to  the  arc  lamp  for  extended  periods  of  time. 

It  is  practical  to  consider  a simplified  lamp,  holder,  power  supply 
and  timer  as  a fixture  for  performance  of  this  test,  without  the 
need  for  an  operational  searchlight.  Consideration  of  this  plan 
has  been  included  in  the  preliminary  study  of  these  test  problems. 
Metavac  will  propose  that  a specific  study  program  be  added  to 
this  contract,  with  the  purpose  of  generating  working  designs  and 
models  of  test  apparatus  which  could  satisfy  those  needs  noted 
above.  This  proposal  will  be  made  in  letter  form  to  the  Contract 
ing  Officer  early  in  the  next  quarter. 

WORK  PLANNED  FOR  THE  NEXT  QUARTER 

In  the  next  Quarter  period,  the  Pilot  Run  of  filters  will  be 
made,  under  the  observation  of  cognizant  Government  personnel. 

Tests  will  continue,  using  the  methods  specified  in  the  Critical 
Item  Specification.  Particular  study  will  be  made  of  the  Manu- 
facturing Procedure  to  determine  what  changes  in  process  steps 
or  equipment  might  be  needed  for  a much  larger  production  rate. 
Emphasis  will  also  be  given  to  the  detection  and  measurement  of 
typical  performance  variations,  within  the  specified  limits.  This 
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has  already  been  done  in  the  case  of  the  connection  between  AVS 
measurements  and  the  calculated  Figure  of  Merit,  for  the  Manu- 
facturing Procedure  employed  in  this  Contract  program.  The  in 
formal  study  into  test  scheduling  problems  begun  by  the  Metavac 
engineering  staff  during  the  last  Quarter  period  will  continue 
on  an  informal  level,  with  the  purpose  of  providing  the  Govern- 
ment with  some  guidance  in  these  problems,  in  the  General  Re 
port  of  this  Contract.  A letter  of  proposal  will  be  sent  to  the 
U.S.  Army  Electronic  Command  outlining  a more  specific  add-on 
program  for  the  design  and  constructio  of  rapicU-action  test 
apparatus  to  be  tried  as  aids  in  solving  the  test  scheduling 
problems . 

Test  data,  observation  of  the  Manufacturing  Procedure,  and 
program  results,  as  given  in  the  Quarterly  reports  is  being 
rearranged  and  organized  for  inclusion  in  the  General  Report, 
and  will  continue  in  the  next  Quarter.  Preparation  of  the  General 
Report  will  begin  at  the  end  of  next  Quarter. 
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IDENTIFICATION  OF  PERSONNEL; 

The  following  is  a list  of  Metavac  personnel  who  have 
contributed  to  the  program  effort  during  the  Ninth  Quarter: 


Engineering  & Manufacturing  Man  Hours 


John  Monte  20 
Kenneth  Trrika  20 
Kenneth  A.  Riccardi  40 
Ernest  Zappulla  20 
Edward  Antoni son  40 
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